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“We re building a computer family 
that grows as you df sx~ 




“For years, we at ADDS have been the largest 
supplier of display terminals to computer giants. Now 
we’re making an advanced small computer family 
for you. We call it ADDS Multi vision," because it gives 
you the ability to multiply your computing power as 
you grow. 

“MULTI VISION 1 (top module) starts you off 
with a 5 MHz processor, 64K bytes of RAM and 700K 
bytes of mini disk storage. All for just $3,785. 

“MULTIVISION 2 (top and bottom) adds 5M 
or 10M bytes of hard-disk storage. It costs thousands 
less than other hard-disk systems. 

“MULTIVISION 3 (entire stack) provides a 
multi-user system that supports up to four display 
terminals simultaneously. It costs less per user than 
Multivision 1. 

“Only the most modern manufacturing facilities 
could enable such value. At ADDS, we’ve made a 
multi-million dollar commitment to high-volume tool- 
ing, rigid quality control, and the latest automation 
techniques. And our Multivision computer family 
clearly reflects the results.” 

Before you buy any small computer, 
find out about ADDS Multivsion. Write: Systems 
Division, Applied Digital Data Systems Inc., 

100 Marcus Boulevard, Hauppauge, N.Y 11787. 
Dealer inquiries invited. 
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Mountain Hardware makes 
more peripherals for 
the Apple Computer 
than Anybody. 




ROMPLUS+ 



Intelligent Home Controller for lights and 
appliances. Real-time schedules and 
energy conservation. Complete applications 
software package. Home security with random 
scheduler. Power usage accounting package for 
home energy cost control. No wiring required. 



Real-time and date information. Interrupts 
permit Foreground/Background operation of 
two programs simultaneously. Battery back-up. 
Crystal-controlled for ± .001% accuracy. Onboard 
ROM for easy access from BASICS. Supports 
PASCAL. Time from one millisecond to one year. 



Input Output Speech Digitizer. Permits talking programs. I/O capability 
allows interactive programs with speech-prompted inputs. Use output for 
speech directed activities in business systems, announcements in a control- 
room. or sound effects in entertainment programs. Easy to use because input 
as well as output is under user control with special software operating system 



Coming in July 



By popular demand! Eight more slots for your 
Apple. Attractive sturdy enclosure. Its own heavy 
duty power supply. Easy to use. Address cards 
in Expansion Chassis the same way as in your 
Apple. Only one additional command to specify 
in Apple or in Expansion Chassis. Compatible with 
all Apple peripherals. 



Program your own EPROMs. Create your own firmware. 
Programs 2K, 2716 5V EPROMs. Disk software package 
provides easy EPROM programming. EPROMs are verified 
after BURN. RUN your programs from on-board socket or 
install them on ROMPLUS-K 



MOUNTAIN HARDWARE has the most compre- 
hensive line of Apple peripherals available. 
Anywere. From anybody. We know the Apple 
inside and out and are committed to providing 
the most innovative and unique products to 
expand and enhance its capabilities and use. 
After all, we were the first company to make an 
Apple peripheral— except Apple Computer. 

The message is simple. If you have an Apple, you 
need to know MOUNTAIN HARDWARE. 

Available at Apple Dealers worldwide. 



More power for your system through firmware. Six sockets 
accept 2716 EPROMs or ROM equivalents. Six or any com- 
bination can be used at once. Scratch-pad RAM and two TTL 
connectors. Special 2K ROMs available for powerful system 
enhancement: Keyboard Filter ROM— COPYROM— Others 
coming soon. 



Sophistication previously available only on 
experimental mini and mainframe com- 
puter synthesizers. Digital instrumental 
music synthesizer system. 16 voices in 
stereo. Instrument definitions simulate the 
sound of real instruments— and more. Fully 
programmable waveforms. Envelope Con- 
trol. Composition system— sheet music 
input using standard music notation. 
Chords and multi-part scoring up to 16 
voices. A true instrument that anyone with 
an Apple can play. 
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16 channels analog to digital input. 16 
channels digital to analog output. 
Eight bit resolution. Super-fast 8 p 
sec. conversion time. Monitor and 
output to the real world. All on one 
card. 



Aople is a trademark of Apple Computer Inc. 
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by Tracy R. Licklider 

Graphics Add-Ons 66 

These products enhance the graphics capabilities of your system. 

FEATURES 

Keeping Track of Business Contracts 24 
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Check Entry and Retrieval System 28 
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you, too. by William Lappen 
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You and your children can learn the order of the books in the Bible, or modify this 
program to learn other types of ordered information, by Robert Levi Schuman 
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by Roger B. Wilcox 
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We make our Floppys 
as if your job depends 

on them. 



Because it does. 



In your work, data is too important to lose. So if you 
use a Floppy Disk with even a minor flaw-like a dropout - 
you risk a lot. That's why Maxell has taken the danger out 
of Floppy Disks. 

Maxell: the worlds most dependable Floppy Disks. 

We’ve devoted two generations to building our 
reputation as manufacturers of the world’s finest magnetic 
media. Our Floppy Disk technology achieves a consistency 
that is rarely equalled . . . and never surpassed. 

Even the jackets our floppys come in are made to 
resist heat and mechanical shock. And they’re specially 
treated to prevent the build-up of static charges, so they do 
their part to increase the total reliability of their precious 
contents. 

Made better than most specifications. 

To guarantee complete interchangeability, all Maxell 
floppys conform to ISO, ECMA, ANSI, JIS, and IBM 
standards. 



But even more important to you, Maxell’s own 
tolerances are tougher than the industry’s. 

And our inflexible Quality Control inspections permit 
nothing to blemish our hard-earned reputation. 

So when your job depends on full data retrieval, 
depend on Maxell Floppy Disks. They work best . . . and so 
will you. 

Maxell offers the full range of Floppy Disks, from 
standard 8-inch to 514 -inch, plus Data Cassettes. 
Dealer inquiries invited. 




maxelL 

DATA PRODUCTS 

The Quality Alternative 

Maxell Corporation of America, Data Products Group 
60 Oxford Drive, Moonachie, NJ 07074 Tel. (201 3 440-8020 
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Introducing... 

MINI-FLEX 

Designed Specifically 
to Protect 5" Diskettes 








Ah 



The Newest 
Member of The 
Advance Access 
Diskette 

Protection Family 

For Further Information 

CALL TOLL FREE 
800 323-0254 

ADVANCE ACCESS GROUP 

10526 W. Cermak Westchester, IL 60153 312 562-5210 
“Manufacturers of Information Processing Supplies ' ' 
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SUPER-TEXT™ 

The Professional Word Processor 

for Apple II and Apple II Plus 



STANDARD FEATURES 

• single key cursor control 

• automatic word overflow 

• character, word and line insertion 

• forward and backward scrolling 

• automatic on screen tabbing 

• single key for entering “the” 

• auto paragraph indentation 

• character, word and line deletion 

• ditto key 

• multiple text windows 

• block copy, save and delete 

• advanced file handling 

• global (multi-file) search and 
replace 

• on screen math and column totals 

• column decimal alignment 

• chapter relative page numbering 

• complete printer tab control 

• line centering 

• superscripting and subscripting 

• two color printing 

• underscoring and boldface 

• user defined special functions 

• displays UPPER and lower case on 
the screen with Dan Paymar’s 
Lower Case Adapter 
REQUIRES 48K $99.95 



FAST EDITING 

Super-Text was designed by a pro- 
fessional writer for simple, efficient 
operation. A full floating cursor and 
multiple text screens facilitate 
editing one section of text while 
referencing another. Super-Text’s 
advanced features actually make it 
easier to operate, allowing you to con- 
centrate on writing rather than 
remembering complicated key 
sequences. 

FLOATING POINT CALCULATOR 

A built in 15 digit calculator performs 
on-screen calculations, column totals 
and verifies numeric data in statis- 
tical documents. 

EXCLUSIVE AUTOLINK 

Easily link an unlimited number of 
on-line files on one disk or from disk 
to disk. Autolink allows you to search 
or print all on-line files with a single 
command. Ty pical files of items that 
can be stored in this way include per- 
sonnel files, prospect files, main- 
tenance records, training records and 
medical histories. 
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Until now 

computer graphics suffered 
from terminal high cost 



If you’ve ever considered displaying 
Tektronix* graphics data from a host 
computer, you know all about terminal 
high cost. A hunk of hardware like a 
Tektronix 4010 graphics terminal can 
set you back quite a few kilobucks. It’s 
enough to drive a person of modest 
means to the drafting table. 

The Affordable Alternative 

ABW Corporation has just made 
graphics display as practical as the 
personal computer. With TEKSIM. The 
Apple II/Tektronix 4010 Simulator. 
TEKSIM is a read-only memory (ROM) 
that plugs directly into an inexpensive 
Apple II* computer. Combining an 
advanced programming technique 
known as distributed processing with 
Apples high resolution plotting 
capabilities enables TEKSIM to emulate 
Tektronix 4010-series terminals at a 
fraction of the cost. (A symbolic represen- 
tation of TEKSIM in operation is provided 
below for the technically minded.) 



Outstanding Features 

The TEKSIM-Apple combination 
functions in the same way as a Tektronix 
terminal, displaying graphical output 
from a host computer without any 
modification to the host-resident 
program. You can also input data to the 
host using game paddles or a joystick. 
And a TEKSIM-Apple terminal even has 
features not available in the 4010-series. 
Six-color "palette” for multicolored 
displays. Selective erase. Video output 
to allow any size television to serve as 
the screen. Plus the added benefits of a 
powerful Apple II computer to use both 
in and out of graphics mode. Any 
compromise? Just one. Apple’s resolu- 
tion is about a fourth that of a Tektronix 
terminal. Still more than adequate for 
most applications. 

Best Buy for Business; Education 

TEKSIM is the logical choice for cor- 
porations and educators. A Tektronix 
terminal can be too much for a limited 



budget. And investing in TEKSIM-Apple 
terminals will make any budget— big 
or small -go a lot further. 

Exceptional performance. Affordable 
price. That’s TEKSIM, from ABW 
At $795t TEKSIM marks the end of 
terminal high cost. 

For more TEKSIM information, 
mail this coupon to: 

ABW Corporation 

| P.O. Box M 1047 | 

Ann Arbor, MI 48106 

Or caU (313) 971-9364. 

| Name 

Position I 

| Company | 

I Address I 

I City State Zip I 

[ Please contact me. Phone ! 

Dealer inquiries invited. 11060 . 




Here's how TEKSIM works: First Tektronix data 
comes out of the host computer. 



Then TEKSIM transforms it into Apple data 



...so it can be displayed on the Apple's 
TV screen. 



lefcsim 

APPLE n/TEKTRONIX 4010 SIMULATOR 



©1979 by ABW Corp 

•Toktronix ic a rogictorod trademark nf Toktrnnix. Inr; 

Apple ll is a registered trademark of Apple Computer Inc. 
tMtr s suggested retail price Quantity discounts available 
Canadian distribution through MFC Corp (613) 521-9262 

ABW Corp. Is not affiliated with, and TEKSIM is not endorsed by, 
Tektronix, Inc. 
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FEEDBACK 



For/Next Loops 
and Faulty Formulas 

Dear Editor: 

I was very much interested in Tim 
Field’s article in the March 1980 issue, 
“Calculating Interest/Principal Pay- 
ments for Loans.” I have a Sol/20 with 
32K and a North Star Double Density 
Disk System. 

I had no trouble entering and execut- 
ing the program, but my answer did not 
quite agree with the Sample Run. Since 
I am fairly new with this microcomput- 
er business, I assumed that 1 must have 
made an error. 

I located similar programs in other 
books and journals and generally came 
up with the right answers. 

After many hours I finally located 
the “bug”. The program as written 
skips the 24th payment and prints the 
25th payment. In line 580, eliminate 
K = K + 1 or use K = K. New line 580 
reads Q = -(N - K + 1). 

Ralph A. Ruscetta 
Columbia, SC 



Dear Editors: 



Tim Field’s article “Calculating In- 
terest/Principal Payments for Loans” 
was very well written. There was, 
however, a large error in the formula 
printed for figuring the payment each 
period. The correct formula should be: 

A P*I(l + I) n 
A (i+i) n -i 



The program listing, step 280, is cor- 
rect and should calculate the correct 
answer. 

Three more formulas that might be of 
interest to your readers are: 

1 . Remaining balance after payment 
k: 



BAL(k) = A* 



l-o+iy 



(k- n) 



I 



2. Amount of a loan amortized from 



payments j through k inclusive: 

AMORT(j,k) = BAL(j — 1) - 
BAL(k) 

3. Amount paid to interest by pay- 
ments j through k inclusive: 




INT(j,k) = (k — j — 1)A — 

[BAL(j-D - BAL(k)] 

Alan R. Cobb 
Captain, USAF 
Fairfield, CA 

Author s note: Mr. Ruscetta's problem 
seems to lie in the For/Next loop. It 
seems that his Basic implements this 
loop slightly differently than the im- 
plementation on my machine. 
Apparently, his Basic, when it reaches 
the end of the loop, increments the 
looping variable (K in my program) and 
then compares the variable with the 
maximum parameter value (N- 1 in my 
program). If the looping variable is 
greater than the maximum value, the 
program falls through the loop. In my 
version of Basic, the looping variable is 
apparently compared with the maxi- 
mum parameter value at the end of each 
loop and if the two are equal, the pro- 
gram falls through the loop. Thus, 
when Mr. Ruscetta ran the program on 
his computer, K was equal to (N — 1 ) + 1 
or N. When my version falls through 
the loop, K = N-l. At that point, I 
needed to increment K to figure out the 
last payment, whereas Mr. Ruscetta did 
not need to increment. The sure way to 
fix this problem for any version of Basic 
is to change line 580 from K=K+ 1:Q= 
-(N-K+ 1) to K=N:Q=— (N-K+ 1). 
This change will assure that the final 
payment will be the Nth payment. 



Captain Cobb’s letter points out cor- 
rectly that my formula presented in the 
text of the article is in error. As Captain 
Cobb points out, the program was writ- 
ten using the correct formula so the 
answers produced by the program are 
correct. However, the correct formula 
is the one Captain Cobb gives above. 

I thank the two gentlemen for their 
comments. — Tim Field 

Wine Tasting 
Improved 

Editor: 

In the January issue there was an 
article called “Host a Wine Tasting 
Party” by Robert C. Kyle. The article 
itself was fine and I was impressed with 
the idea of using my microcomputer for 
such a wine tasting party. However, the 
program that came with the article con- 
tained several errors and was inconsis- 
tent in the manner and techniques in 
which it was written. This forced me to 
rewrite the program and during this 
process I learned several tricks and 
shortened the program. 

The first major problem was state- 
ments 235 and 236. As printed, line 
235 is an IF statement that branches to 
236; however, if the condition of the IF 
statement is not met it defaults to the 
next statement, which is also 236. This 
results in an endless loop. I solved this 
problem by combining the two state- 
ments and the result is seen in line 470 
of my listing (Figure 1). 

The second major problem is the 
waste of memory used by Kyle’s pro- 
gram in lines 315 to 405, a total of 19 
lines. In these lines the author used 
different variables to find the average 
of each wine and then stored the result 
in an array A(B). One example of these 
variables are K, Kl, K2, K3, K4, K5, 
K6 and K7, each using two lines to 
perform the same function and then 
store the results in the same array. All 
of these separate variables can be re- 
placed by a single array K(B). This 
reduces the number of lines from 19 to 
2 as seen in lines 300 and 310. 

The next fault I found was the misuse 
of subroutines. With the possible 
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exception of the subroutine 230 to 250, 
all other subroutines were better used 
directly as parts of the main program. 
This makes the program easier to 
understand and follow the flow. It also 
eliminates time wasted in the original 
program if you give the wrong name for 
the wine. In the original the program 
will ask for the name of the wine, then 
your name, check to see if you entered 
your name correctly, check to see if you 
entered the wine correctly, and if you 
did not it will require you to enter your 
name again, and check to see if you 
entered your name correctly, and then 
if you entered the correct wine. By 
making the checks part of the flow of 
the program you eliminate this 
repetition. 

Two other points to be made concern 
IF statements and the use of INPUT 
statements. In Level II the IF statement 
can contain ELSE. This can be used to 
preserve memory as seen in my pro- 
gram in lines 150, 210 and 290. In 
Kyle’s program half his statements are 



INPUT and the other half are PRINT: 
INPUT. They can all be INPUT state- 
ments as shown by comparing Kyle’s 
statement 65 and my statement 110. 

One final note. If you want to have 
people interact with the computer, use 
their language not the computer’s. By 
making a variable into a string variable 
you can answer the computer with 
“yes” and “no” instead of “1” or 
“2”. See Kyle’s statement 155 and my 
statement 360. 

Michael L. Keelean 
Kennewick, WA 

Author s note: 1 . Mr. Keelean has the 
benefit of a printer, which at present I 
am not fortunate to own. Therefore in 
copying the program listing from the 
CRT and the notepad, errors are bound 
to happen. I am surprised that only the 
one mistake was found. Correct listing 
for line 235 is: 

235 IF A 1 >4 OR B 1 >4 OR C 1 >7 OR D 1 >3 
OR E 1 >2 THEN 236 ELSE GOTO 240 



2. Since the program used only a 
little over 90 lines and I had 16K of 
memory at my disposal, I was not about 
to start looking for memory conserva- 
tion. At the end of each program I 
enter, I ask for a memory printout. It is 
my rule of thumb that any program 
leaving less than 5K of memory needs 
some polishing. This particular pro- 
gram left over 9K of memory so I left it 
as is. Using the single array is a good 
idea, not only from the aspect of mem- 
ory conservation but less time in entry 
accompanied by less chance of entry 
errors. But isn’t that a part of Personal 
Computing s purpose in printing these 
programs? Mr. Keelean, in modifying 
my program, not only has advanced his 
own program techniques but also those 
of other readers. 

3. Use of subroutines is at the discre- 
tion of the programmer. I can under- 
stand Mr. Keelean’ s discomfort in 
trying to follow the logic of the pro- 
gram with all the subroutines. Yet I ask 
his understanding (and future appre- 
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410 ' SCORIMi SUtfkWUM w wwtt 

428 MWimr IS TIC SCORE FOR AROHR (4 POINTS HHX!>"/A1 
438 INPUPNHRT IS THE SCORE FOR 806UET (4 POINTS HAX?) 8 ;8i 
448 MVrW IS TIC SCORE FOR FLAVOR (7 POINTS ^ i )";Cl 
4-58 INPi0 8 HNA7 IS THE SCORE FOR BODV (3 POINTS HRKDMM. 

468 INPUTW IS TIC SCORE FOR FINIS? (2 POINTS NRX!) 8 ;E1 

478 IF RD4 OR BD4 OR. CD? OR DL>3 OR Ei>2 THEN PRINT'ERROR IN SCORING. TRV AGR 

IN. ":G0T0 428 

488 Sl=Ai^i^l+Dl+El:H=187Si 

490 IF N>= 8 PRINPNOT VB?¥ GOOD NARKS FOR THIS NINE ...SORRV ABOUT THAT!" 

588 IF HC 8 AND N>=. 7 PRINPNOT BAD! UK ARE MINES THRT ARE WORST. 8 
518 IF HC 7 AND fi>=. 6 PRINT-NICE LITTLE NINE GOOD .FOR EVERVDftV DRINCINGL " 

529 IF NC 6 PRINT 8 * * EXCELLENT SCORE * * SHOULD BE IN VOUR WINE CELLAR! !“ 
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ciation) in realizing that persons not 
"comfortable” with computers and 
also under the influence of an alcoholic 
beverage have very short memories. 
Towards the end of the tasting I found 
that 60% of the guests had to check the 
guest list to see how they had entered 
their name into the computer. The same 
applied to the wine list. It is not that my 
guests were "drunk” beyond normal 
functioning; it is hard to remember 
exactly how a wine or a name was 
originally entered. I know there are 
some string manipulations that will 
handle a "JOHN R. JONES” or a "J. R. 
JONES” or a "J. JONES” all as the same 
string, but that would take too much 
memory and I found it easier to use a 
subroutine to politely direct the person 
to make the correct entry. 

4. The use of PRINT xxxxxx:INPUT 
xxx or just INPUTxxxxxx is at the dis- 
cretion of the programmer. As you can 
see I used both methods in the program. 
Looking back at my notes and flow- 
charts I can’t see why I did use 
the PRINT: INPUT statements. Mr. 
Keelean’s point is well taken. 

In summary I would like to thank 
Mr. Keelean for finding my one mis- 
take on line 235. Since I am using my 
program about once a month and it 
functions perfectly, I did not take the 
time to thoroughly check the published 
listing. This is not the fault of Personal 
Computing. I inadvertently omitted the 
ELSE statement. 

I appreciate Mr. Keelean’s inform- 
ing the rest of us about his modifica- 
tions. Though they will conserve mem- 
ory they do little in making the program 
function any better or worse. 

— Robert Kyle 

Gompucolor 

Correspondence 

Editors: 

It was surely good to see a program 
written for Compucolor (Patrick Ses- 
lar’s "TV Typist”, January 1980) — 
even a pre-Compucolor II model. He 
mentioned the location of the output 
status word (-24918) and it was like a 
refreshing breeze. I’m not alone in my 
Compucolor ownership. 



FEEDBACK 



Would you publish my address so 
that other Compucolor users may write 
me? 

Dwight K. Solomon 
Small Computer Systems 
4450 Trinity Ave. 

Salt Lake City, UT 84120 



Satisfying Service 

Dear Editors: 

I believe when companies give extra 
service to their customers that they 
need to be commended for it. I am 
writing to make such a commendation 
about a company: C & H Micro. I be- 
lieve my association with this company 
should be told to your readers. Don’t 
your readers deserve to know about 
super companies who will make their 
mail order buying a pleasure ? 

I purchased C & H Micro's Textpage. 
I had some difficulty with it and wrote 
to them, expecting a letter in return. 
Much to my surprise they called long 
distance with changes to make in the 
program. Also, they followed up the 
telephone call with further information 
and documentaion. 

This company has a refreshing atti- 
tude and I’ll certainly continue to do 
business with them. I hope with this 
recommendation your readers will do 
the same. 

Robert B. Reese, D.D.S. 

Austin, Texas 



Spelling Counts 

Dear Friends: 

Dare I make a comment to one of 
your letter writers, Mr. Paul G. Fox of 
Bethlehem, PA (March 1980 PCp I 
agree with his attitude of concern that 
too many equate intelligence and com- 
puters. 

Take heart, Paul. In the five months 
since I acquired a microcomputer, I 
have read many magazines and many 
more programs. The machines may 
have a certain intelligence but I will not 
be concerned that they are going to 



solve the world’s problems until they 
demonstrate an ability to spell. 

James J. Kelly 
Austin, TX 



Read Carefully 

Dear Editor: 

If any of your readers are thinking 
about hanging a dot-matrix line printer 
onto their microcomputer system, I 
have a friendly warning to pass on to 
them: pay close attention to your manu- 
facturer’s recommendations, or know 
the risk you’re taking if you ignore 
them. 

For example, North Star recom- 
mends the Anadex DP-8000 connected 
to the parallel interface of their horizon. 
But comparing printer specs, I chose to 
save a few bucks by building a Heath 
H 14 line printer for the serial interface. 

I saved some money at $625 plus 
shipping plus an additional $82.98 at 
Heathkit Electronic Center in Seattle 
when the H 14 flunked its initial power- 
on tests. They replaced two defective 
CMOS IC’s and repaired three open foil 
breaks in the five volt supply on the PC 
board at no charge, but they detected 
erroneous installation of seven transis- 
tors. (Considering the obvious textual 
errors in the documentation, which 
would you believe — the text, or the 
pictorials? I guessed wrong and fol- 
lowed the pictorial. Customer error!) 

My WH14 printer tested perfectly at 
4800 baud under HDOS in Seattle. It 
went ape at 4800 baud on the Horizon 
after I got it home. A quick phone call 
to my friendly Horizon dealer divulged 
the fact that North Star DOS does not 
test for handshaking signals! (The 
Heath manual advises to run no faster 
than 1 10 baud without handshaking.) 

So now I have a 1 10 baud line printer 
dawdling along while the 4MHz Z-80A 
and I are twiddling our respective 
thumbs! Does anybody out there want 
to trade an in- warranty Anadex 
DP-8000 printer for an in-warranty 
Heath WH 14 plus some extra cash? 

John F. Dye 

4807 Fifteenth Ave. S.E. 

Lacey, WA 98503 
(206) 491-7412 



FEEDBACK 



Shell-Metzner Sort 



Dear Editor: 

In your January 1980 edition you 
published an article on various sort rou- 
tines. I would like to mention the Shell- 
Metzner sort since it is the fastest sort I 
have found so far. Figure 2 shows a 
bubble sort and the Shell-Metzner 
Basic in Basic for the TRS-80. The 
sort table shows the time to sort com- 



parisons. The Shell-Metzner doesn’t 
save much time for less than 50 values 
but for more than 50, the saving is re- 
markable. 

I’m not a computer scientist and 
can’t explain why it’s so much faster 
but it is and should be in everybody’s 
repertoire. I checked inverted and 
nearly sorted lists and found that Shell- 
Metzner works with them too. 

John L. Montgomery 
Huntsville, AL 





Sort Times Comparison 


N 


Bubble 


Shell 


Items 


Basic 


Basic 


10 


5 SEC 


5 SEC 


50 


36 SEC 


13 SEC 


100 


2 MIN 28 


28 SEC 


200 


9 MIN 13 


1 MIN 4 


500 


59 MIN 31 


3 MIN 5 


1000 


3:52:04 


7 MIN 37 



Figure 2 



10 '***♦ BUBBLE SORT TEST PGM**** 

20 'GENERATE 1000 RANDOM 5DIGIT NUMBERS 
30 CLS 

40 DIMRAC3000) 

50 DEFINTI-N 
60 RANDOM 

70 PRINT0586, "COMPUTING AND STORING RANDOM NUMBERS" 
80 FOR I =1TO1000 : AA < I ) =RND < 1000 > : NEXT I 
90 GOSUB180 
100 CLS 

110 NDD*=R I GHT * C T I ME*, 8 ) : PR I NT : PR I NT : PR I NT " THE SORT 
THAT BEGAN AT "; BEGINS;" WAS COMPLETED AT " ; NDD* 
120 PRINT0586, " TO SEE THE SORTED LIST 
PRESS G TO RETURN TO BEGINING PRESS B" 

130 L*= INKEY* : IFL*=" "THEN130 
140 IFL*="B"THEN GOTO30 

150 F0RI=1T0 N STEP 5:PRINTAACI>; " ";AACI+1>;" 

"; AACI+2); " AACI+3); " ";AA<I+4> 

160 NEXT I 
170 END 

180 INPUT "ENTER THE NUMBER OF ITEMS TO BE SORTED"; 

N : BEG I N*=R I GHT * < T I ME*, 8) 

190 PRINT "BEG IN TIME"; BEGIN* 

200 'SORT STARTS HERE 
210 I=N-1 
215 FLAG=1 
220 F0RJ=1T0I 

225 IF FLAG=1THEN FLAG=0ELSE RETURN 

230 K=N-J 

240 FOR L=1 TO K 

250 I FAA < L ) <=AA C L+l ) THEN290 

260 TEMF-AACL) 

270 AACL)=AACL+1) 

280 AACL+1)=TEMP 
285 FLAG=1 
290 NEXTL 
300 NEXTJ 
310 RETURN 



10 '**** SHELL 'SUPER-' SORT TEST PGM **** 
20 'GENERATE 1000 RANDOM 5DIGIT NUMBERS 



30 CLS 

40 DIMAA<3000) 

50 DEFINTI-N 
60 RANDOM 

70 PRINTC-586, "COMPUTING AND STORING RANDOM NUMBERS" 
80 FOR I =1T 01000 : AA < I ) =RND < 32000 ) : NEXT I 
90 GOSUB180 
100 CLS 

110 NDD*=RIGHT*CTIME*, 8) -.PRINT "THE SORT THAT 
BEGAN AT BEGIN*; " WAS COMPLETED AT "; NDD* 

120 PRINTC-586, " TO SEE THE SORTED LIST 

PRESS G ANYOTHER KEY GOES TO THE BEGINING " 

130 L*= I NKEY* : I FL*= " " THEN130 

140 IFL*="G" THEN150 ELSE30 

150 F0RI=1T0NITEMS STEPS : PR I NTAA C I) ; " 

"; AACI+1); " "; AACI+2); " "; AACI+3); " "; AACI+4) 

160 NEXT I 
170 END 

180 INPUT "ENTER THE NUMBER OF ITEMS TO BE SORTED"; 

N I TEMS : BEG I N*=R I GHT* C T I ME*, 8 ) 

190 PRINT "BEGIN H ME"; BEGIN* 

200 ' SORT. STARTS HERE 

210 IDIST=4 

220 'CONTINUE 

230 I F I D I ST>N I TEMSTHEN260 

240 I D I ST= I D IST*2 : GOT 0220 

250 'CONTINUE 

260 IDIST=IDIST-1 

270 'CONTINUE 

280 IDIST=IDIST/2 

290 IF IDISTC1THEN RETURN 

300 ND I ST=N I TEMS- I D I ST 

310 F0RK=1T0NDIST 

320 I=K 

330 'CONTINUE 

340 I F AA C I ) <=AA Cl + 1 D I ST ) THEN380 
350 A=AACI) 

360 AAC I )=AAC I+IDIST) 

370 AACI+IDIST)=A : I = I — I D I ST : IFI>=1THEN330 
380 NEXTK: 'CONTINUE 
390 GOTO270 
400 END 
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NO IT ISN'T !! 




MOT dMMJOAC! 

No this isn’t a “Hard Disk”. We used to call it that, sometimes. But somebody 
muddied the water. 

“Hard Disk”, unfortunately, now calls something else to mind. That little bitty 
guy with no backup capability and no way of switching media? It’s a “Hard 
Disk” to work with, all right, in business applications. Some even say 
“Impossible Disk”. 

We’d like to avoid confusion between our Cameo database solution and the 
one that doesn’t work so well. The Cameo DC-500 subsystem employs a 
decade-proven cartridge disk. Our backup capability is built in, and takes four 
minutes. The ability to switch applications (by exchanging the removable 
cartridge) means you can use your computer for more kinds of work. A ten 
megabyte (5 fixed + 5 removable) subsystem costs $5995, for your TRS-80* 
(Mod. I or II), Apple*, or S-100 computer. 

So call us “The Cartridge Disk Guys”, please, and call us soon. We'll show you 
the really cost-effective solution to microcomputer database storage. 




AMEO 



DATA SYSTEMS INC. 

1626 CLEMENTINE ANAHEIM , CA 92802 
(714) 535-1682 

TRS-80 is a registered trademark of the Tandy Corp. ‘Apple is a registered trademark of Apple Corp. 
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Design of the Ahwatukee House includes solar collectors to heat the home and supply hot water. The 
sun also lights the home through several skylights. 



Home of 
the Future 

The newly opened “House of the 
Future" at Ahwatukee in Ari- 
zona features a unique home 
management computer system 
that was designed and built by 
Motorola’s Semiconductor Group. 

“The Ahwatukee project is an 
exciting demonstration of the 
many advantages that microcom- 
puter technology will provide for 
all homeowners in the near fu- 
ture," said Charles E. Thompson, 
Vice President and Director of 
World Marketing. “Since we were 
closely involved in the project 
from its inception, and the elec- 
tronics requirements were given 
major consideration when design 
and construction decisions were 
made, we believe the Ahwatukee 
home to be the most electroni- 
cally-sophisticated dwelling ever 
built." 

Thompson said that the phil- 
osophy on which the system is 
based is that a home microcom- 
puter system should make life 
simpler, more comfortable, add 
new capabilitites to the home, 
and be as responsive to the par- 
ticular needs of the homeowner 
as possible. 

The system features five Mo- 
torola-produced microcomput- 
ers, linked together to perform a 
number of important home man- 
agement functions, including 
electrical load switching, energy 
conservation, environmental con- 
trol, security, and information 
storage and retrieval. The home- 
owner can communicate with the 
microcomputer system, and pro- 
gram it to perform desired man- 
agement functions, through an 
input keyboard device. The sys- 
tem also includes a number of 
TV monitors, closed circuit tele- 
vision cameras, temperature and 
humidity sensors and motion 
detectors. 



The electrical load switching 
capability allows the microcom- 
puter system to control lights, 
wall outlets and other electrical 
equipment in the home, in order 
to conserve energy and “even 
out” the usage of electricity 
within the home. 

While all lighting in the home 
can be controlled from wall 
switches, the homeowner can 
elect to have them microcom- 
puter managed. All lights can be 
programmed to turn on or off at 
various times of day or night. Or, 
to make it even simpler, the sys- 
tem can use the installed motion 
detectors to turn the lights on 
when people enter a room, and 
turn them off again when they 
leave. 

The environmental control 
function of the system will also 
serve to reduce energy consump- 
tion, while at the same time as- 
suring comfort in the home. The 
Motorola system will not only 
decide when to heat or cool dif- 
ferent areas in the home, but it 
will also decide how to do it. It 
will always accomplish the task 



by selecting the least expensive 
means, said Motorola. For exam- 
ple, if it senses that the central 
part of the home has become too 
warm, the microcomputer will 
first check the outside tempera- 
ture to determine whether doors 
and windows should be opened 
to let cooler air inside. If that's 
the appropriate solution, the sys- 
tem will automatically open the 
right doors and windows. If the 
outside air is too warm, the mi- 
crocomputer may elect to turn 
on the evaporative cooler, but 
only after determining the hu- 
midity level in the air. If the air 
proves to be too humid to make 
evaporative cooling effective, the 
microcomputer will then turn on 
thecentral air conditioning system. 

The environmental system also 
includes a thermostat setback 
feature. Different temperatures 
can be maintained in specific 
areas at different times of the 
day or different days of the week. 
The areas can be heated or cooled 
only when desired, which will 
further conserve electrical energy. 

continued 
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Another important function is 
security. By monitoring smoke 
and motion detectors located 
throughout the home, the micro- 
computer can alert the home- 
owner to fires or intruders by 
sounding alarms or turning on 
the lights. The microcomputer 
system can also automatically 
turn various lights on and off 
during the owner's absence to 
discourage intruders. In the fu- 
ture, the microcomputer will 
automatically dial the police or 
fire department and deliver a pre- 
recorded message. 

The security function will also 
control the doors of the home. 
Traditional door locks and keys 
have been replaced by an elec- 
tronic keypad, similar to the one 
found on hand-held calculators. 
When the proper access code is 
entered on the keypad, the door 
will automatically open. Repair- 
men or service people can be is- 
sued an access code that will 
only be valid at a certain time on 
a certain day of the week. As 
many access codes as the owner 
desires can be entered into the 
microcomputer system, and used 
as space-age "keys” to the home. 

The same microcomputer sys- 
tem can provide informational 
storage and retrieval system for 
the homeowner. It can store in- 




The system notifies occupants if an alarm con- 
dition exists. The display is shown on a TV 
receiver with a Motorola EXORdisk II on top. 



come tax information, check 
book or savings account data, 
educational or instructional ma- 
terial, or even the weekly grocery 
list, to be retrieved and displayed 
on the TV monitor whenever the 
homeowner wishes. The micro- 
computer can also be used to 
keep track of appointments or 
meetings, displaying them on the 
TV monitor on the appropriate day. 

Thompson said that other 
electronic functions will be 



added to the microcomputer sys- 
tem as they are developed. For 
example, just before the "House 
of the Future" was completed, 
Motorola engineers added a voice 
capability to the system. The 
microcomputer is now able to 
greet members of the family by 
name as they enter the home 
(providing they entered the right 
access code in the front door 
keypad). It can announce the 
correct time on the hour, if the 
homeowner desires, and it can be 
programmed to provide the 
homeowner with verbal warnings 
in the event of fire or intrusion. 

"We believe that the Ahwatu- 
kee home will play an important 
role in the development of future 
consumer electronics products,” 
Thompson said. "I think we are 
demonstrating to the entire elec- 
tronics industry what can be ac- 
complished by applying creative 
applications engineering to to- 
day's state-of-the-art microcom- 
puter technology. As we learn 
how to add more and more func- 
tions to the system at lower and 
lower costs, there is no doubt in 
my mind that centralized home 
microcomputer systems will soon 
become a standard feature in 
even moderately-priced homes, 
just as heating systems are stan- 
dard today.” 



New Computer Center Seeks Software 



A developing computer-based 
learning center in Texas needs 
your help. Still in the planning 
stages, the center, which hopes 
to expand nationwide, is looking 
for support in the form of mar- 
ket analysis and educational 
software. 

Organizer Mark Cornell says 
the center needs surveys or stud- 
ies that substantiate the need for 
education in the areas of com- 
puter literacy and basic skills 
learning. The center is particu- 
larly interested in language arts, 
reading and arithmetic for kin- 
dergarten through high school, 
along with adult remedial train- 
ing; for example, skills needed to 



pass a General Educational Devel- 
opment exam for receiving a high 
school equivalency diploma. 

Cornell says they also need 
outstanding tutorial software to 
teach those basic skills. 

Cornell mailed out 400 inquir- 
ies to institutions and individuals. 
To date, he has received 45 re- 
plies, four of which produced sig- 
nificant documentation. The 
most valuable contributions 
came from the National Science 
Foundation and the Northwest 
Regional Educational Laboratory. 

As the center plans on using 
Apple computers in a network 
system, all software should be 
suitable for Apple use. 



‘‘We’re going to have to start 
out small,” said Cornell, “and as 
the community builds up a de- 
sire for training, then we can add 
on to the network.” 

The first center will be located 
in central Texas, said Cornell. 
“Our anticipation is to duplicate 
it and then offer it nationally as 
a franchise,” he explained. 

Cornell stressed the center's 
need for outstanding tutorial 
software for the Apple, along 
with market analysis and related 
information. 

For more information contact 
Mark Cornell at 1700 Halbert 
Street, Killeen, TX 76541; (817) 
634-2892. 
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Homebound Programmers Back to Work with Plato 



At home, behind closed doors, a 
previously untapped and ignored 
reservoir of skills has been discov- 
ered byControl Data Corporation. 

What makes the discovery par- 
ticularly exciting, according to 
company officials, is that the 
talents lie in persons with years 
of experience and expertise that 
would otherwise be lost. 

Under a program entitled 
Homework, persons who have 
had to leave their Control Data 
jobs because of medical disability 
now are being trained and re- 
employed in a variety of capa- 
cities. Although they never leave 
their homes, the employees use 
Control Data's Plato computer- 
based education system first to 
learn programming and related 
skills, and then use those skills in 
developing new application soft- 
ware and educational courseware 
for the Plato system. 

Control Data recognized the 
frustrations experienced by em- 
ployees suddenly out of jobs for 
medical reasons. In search of a 
positive solution, the company 
created a task force to look into 
ways of putting back to work 
those employees disabled by in- 
jury or illness. Homework was 
the result. 

Besides benefiting the em- 
ployee, the program benefits the 
company by making use of the 
expertise often developed at com- 
pany expense. 

In the fall of 1978, Plato ter- 
minalswere installed in the homes 
of 10 employees in the initial 
phase of the Homework program. 

Persons with skills ranging from 
secretarial to managerial and 
whose disabilities ranged from 
heart disease to paralysis agreed 
to use the Plato terminal. 

Each home terminal was linked 
with a large-scale Plato computer 
via telephone lines. The Plato ter- 
minals became the employees' 
link not only with educational 
materials but also with others in 
the project, with supervisors and 
with other users. 

Plato terminal communications 



capabilities enable homebound 
staffers to attend “staff meetings" 
several times each month at the 
terminal. Questions and answers, 
assignments, interpretations and 
project-related status updates can 
be shared as users get to know 
one another and, in the process, 
ease some of the isolation dis- 
abled people feel. 

The Plato terminal is the pri- 
mary instructor which, together 
with text materials, helps train- 
ees proceed at their own pace 
through modules of lessons. 

This self-paced feature permits 
homebound workers to spend 
whatever time they have — de- 
pending upon their physical con- 
dition — in completing training. 

Two employees have resumed 
full-time employment with Con- 
trol Data. Other alternatives are 
being pursued for the other eight, 
according to K. L. Anderson, pro- 
gram manager for Homework. 
The first Homework group fo- 



Losses due to computer-related 
crimes are estimated to be be- 
tween $100 and $300 million per 
year, according to the U. S. 
Chamber of Commerce and SRI 
International. 

“No one knows the actual ex- 
tent of the losses," says Donn 
Parker, senior management sys- 
tems consultant at SRI and a 
leading expert on computer 
crime. “The 700 cases SRI has 
studied probably represent only 
the tip of the iceberg.” 

The first definitive document 
designed to aid investigators and 
prosecutors in dealing with com- 
puter-related crimes has been pro- 
duced by SRI. It is the Criminal 
Justice Resource Manual on Com- 
puter Crime. It was developed by 
SRI as a U.S. Dept, of Justice, 
Law Enforcement Assistance Ad- 
ministration publication. It is the 
first major step toward laying a 



cused primarily on courseware 
development for the Plato sys- 
tem. A second group is learning 
business applications program- 
ming. A third is being trained to 
act as subject matter experts 
with the Control Data Institute 
network. 

“As we become more sophis- 
ticated with Homework," Ander- 
son said, “we will be able to take 
persons with special skills and let 
each have a choice of job-training 
possibilities." 

Helen Flack, program coordi- 
nator, said Homework helps com- 
bat depression about loss of job 
status that occurs when a person 
becomes disabled and is forced 
into confinement. 

Eventually, company officials 
see the concept extending to the 
able-bodied population as well. 
There are many jobs that could 
be done from home, especially in 
light of the energy situation, 
officials said. 



foundation of knowledge of the 
techniques used to commit com- 
puter crimes and of the most via- 
ble means to detect, prosecute 
and deter them. 

“In terms of ethical conduct,” 
reflects Mr. Parker, “we are deal- 
ing with the same illegal activities, 
called fraud, theft, embezzle- 
ment, sabotage, espionage, inva- 
sion of privacy, which constitute 
business, economic and white- 
collar crimes. “However," he 
adds, “once a computer is in- 
volved it's an altogether new 
form of crime." 

This form has spawned crimi- 
nals with new methods, targets 
and timing, over unlimited geo- 
graphical boundaries. 

For law enforcement authori- 
ties, auditors and computer sys- 
tems managers, it has resulted in 
new and more serious problems. 

continued 
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Criminals may now be found 
among computer operators, pro- 
grammers, tape librarians and 
electronic engineers. Their meth- 
ods are as new as the jargon 
which has arisen to describe them. 
These include: salami techniques 
(small amounts of money sliced 
from large accounts), Trojan 
horses (hiding secret codes in 
someone else’s computer pro- 
gram), data diddling, superzap- 
ping and logic bombs. 

Targets of computer crime in- 
clude new forms of money — 
electronic money — stored in 
electronic signals and magnetic 
patterns and transmitted over 
telephone lines. 

Geographical constraints no 
longer inhibit these crimes. A 
telephone with a terminal at- 
tached can be used to engage an 
on-line system in any part of the 
world. 

It is almost impossibleto catch 
the performance of the act. An 
illegal use of a credit card could 
take place in minutes. The same 
act could be executed on a com- 
puter in less than .003 of a second. 

“Unfortunately, folk heroes 
have been made of some compu- 
ter qriminals, in the Robin Hood 



mold,” says Mr. Parker. “While 
investigative experience is in- 
creasing rapidly, with hundreds 
of cases being prosecuted, pre- 
vention is the answer in the long 
run. And that hinges on develop- 
ing ethical standards that address 
the uses of computer technology 
and on confronting computer 
technologists with the criminality 
of their acts.” 

The growing incidence of crime 
involving computers reflects the 
proliferation of computers in all 
segments of business and govern- 
ment, and in society at large. The 
computer is rapidly becoming the 
account book and vault of both 
individuals and organizations. 

The Criminal Justice Resource 
manual follows the disposition of 
computer crimes, from methods 
of detection throughcase develop- 
ment and prosecution citing ap- 
plicable laws and existing statutes. 
Included in the manual is an over- 
view of technology which pre- 
pares the lay person to determine 
when technical expertise should 
be used and how to interact with 
those who provide it, said SRI. 

Of equal importance tomanage- 
ment and computer manufactur- 
ers, the manual details the devel- 



opment of computer security 
programs and provides guidelines 
to trace system vulnerabilities, 
said SRI. Security has become a 
selling point to customers. IBM 
recently ran a full page ad in the 
Wall Street Journal to inform its 
customers of the safeguards it 
had developed. 

The resource manual is avail- 
able for sale by the Superinten- 
dent of Documents, U.S. Govern- 
ment Printing Office, Washington 
D.C. 20402, Stock #027-000- 
00870-4. 




“You promised you wouldn't get started 
with Fred over floppies vs hard disks!” 



Buck Rogers Rides With Color Graphics System 



One of the biggest stars of the 
TV program “Buck Rogers in 
the 25th Century” hasn't spoken 
a line of dialogue — and never 
will ! 

According to Bud Elam, 
special effects engineering con- 
sultant and program manager, 
a Ramtek computer graphics and 
imaging display system helps 
to enhance the show's visual 
effects for viewers and adds real- 
ism to the production. The soft- 
ware was developed by consul- 
tants Ken Dozier and Larry 
Luther. 

“The color graphics system 
has a variety of applications. For 
example, we use it to create 
futuristic radar screens which 
provide information to the crew 
in the “Thunder Fighter’s” cock- 



pit. We also can produce struc- 
tural diagrams of ships, the dis- 
play of planets and the topo- 
graphical mapping of the planets. 
The doctor in the series also uses 
the graphics system to show CAT 
scans of patients’ hearts and 
brains,” Elam said. 

The special effects are created 
by a Ramtek 3300 stand-alone 
graphics system which can dis- 
play up to 4096 colors. A dig- 
itizing tablet, a color camera and 
control unit, and an alphanu- 
meric display terminal are also 
used with the system. 

“All the pieces of equipment 
complement each other very 
well, ,, Elam noted. “If we want 
to show a ship flying through 
space, for instance, we produce 
the special effect in the following 



manner: First, an artist’s sketch 
is traced on the digitizing pad. 
This image is automatically pro- 
duced on the Ramtek display 
screen simultaneously. A video 
tape machine records what is 
displayed on the screen. This 
graphic representation is then 
shown on a videotape monitor 
on the Buck Rogers set. 

“This equipment has a lot to 
offer,” Elam said, “and we have 
only begun to take advantage of 
the graphic system's varied capa- 
bilities. The use of graphics on 
the Buck Rogers show has been 
such a success that the same sys- 
tem will provide the special 
effects for some of the “Battle- 
star Galactica” programs to be 
presented over the next season,” 
he concluded. 
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Railroad Shipments o 

An American farm might seem 
the least likely pace for electronic 
technology to have an impact. 

But the traditional image of the 
Kansas farmer awaiting the fall 
and spring planting, subject to 
the delays of the railroads for 
shipments of fertilizer and chem- 
icals, is no longer accurate. Inter- 
national Minerals and Chemical 
(IMC) Corporation’s Fertilizer 
Group is utilizing a data process- 
ing system that improves the far- 
mer's control over this problem. 

In railroad freight offices 
around the United States, IMC’s 
Fertilizer Group has stationed 
Texas Instruments Silent 700 
Model 745 Portable Data Ter- 
minals to provide a communica- 
tions link between the host com- 
puter in Chicago and the railway 
station agents all over the U.S. In 
addition, the Fertilizer Group’s 


n Right Track 

traveling sales force carries Tl 
745’s as the primary tool of their 
customer service system. Through 
this network IMC’s customers 
have immediate answers to ques- 
tions like, “What freight car is 
my shipment in?" and, "Where 
was the train last sighted?" This 
information helps the customers 
to better plan the schedules for 
their planting season. 

In railroad freight offices, the 
745 terminals receive detailed 
shipping information from the 
IMC Fertilizer Group’s host com- 
puter. If a sales representative 
needs details on a customer’s fer- 
tilizer shipment, the railway agent 
can use the 745 to call the host 
computer and within minutes he 
will receive a printout detailing 
train car numbers and destina- 
tions of the freight cars to be 
dropped by a unit train system. 


To receive a printout on the 
Tl data terminal, the railway 
station agent simply has to plug 
the 745 into an electrical outlet 
and place a standard telephone 
receiver into the 745's built-in 
acoustic coupler to connect to 
the host computer, said the 
company. 

The IMC sales representatives 
use the 745’s to access informa- 
tion on the status of a customer's 
order. Even while the freight cars 
are in transit from a plant or 
warehouse, salespeople can access 
the car number and routing for 
their customers almost instantly. 
Each day they receive freight car 
location messages from across 
North America via the 745 termi- 
nal. For added customer ease, 
with theTI portable terminal, the 
salesperson can also review a cus- 
tomer’s total account records 
either before a meeting or during 
a customer visit. 


Club Correction 

The correct name and phone 
number for ACSCO’s (Amateur 
Computer Society of Central 
Ohio) TRS-80 special interest 
group are John Cramer, (614) 
279-8271. ACSCO also has a 
CBBS group; contact Ben 
Miller at (614) 272-2759. 

Boston Computer 
Society 

The Boston Computer Society, 
a resource center for the micro- 
computer industry, provides ser- 
vices for everyone from business 
people to engineers, students to 
homeowners, educators to physi- 
cians, lawyers to programmers. 

General meetings provide a 
forum for information exchange. 
Guest speakers have covered 
product reviews, computer music, 
microcomputers in education, ro- 
bots, business computers and 
speech synthesis. Meetings are 


Announcements ^ 

held the fourth Wednesday of 
the month at 7:00 p.m. 

The society also offers The 
Boston Computer Update, a bi- 
monthly microcomputer maga- 
zine, plus user groups for the 
Apple, North Star, OSI, Pet and 
TRS-80. Special interest groups 
for educators and Pascal users 
are currently offered. 

For more information on the 

magazine or user-groups contact 
Jon Rotenberg at The Boston 
Computer Society, 17 Chestnut 
St., Boston, MA 02108. 

Houston 80-Users 

The 80-Users of Houston club 
meets at 7:30 p.m. the first 
Wednesday of each month, at the 
Bellaire Chamber of Commerce 
Building, 6900 S. Rice in 
Bellaire, TX. For more informa- 
tion, contact Ben Taylor, 3723 
Purdue, Houston, TX 77005; 

(713) 664-5823. 


Electronic Music 

The New England Conserva- 
tory of Music in Boston, MA will 
hold a Summer Session from 
June 30 to August 8, 1980, fea- 
turing workshops, courses and 
master classes. Of special interest 
is the Electronic Music Workshop 
with Robert Ceely, June 30 to 
July 3. 

The workshop will be divided 
into two sessions. Mornings will 
include lectures and demonstra- 
tions of the hardware and soft- 
ware of Electronic Musi£ and 
discussions of how and why syn- 
thesizers work and the theory 
behind their sounds. Video tape 
is used to give over-the-shoulder 
views of a wide variety of syn- 
thesizers and related equipment. 
The afternoon sessions will be 
individual hands-on experience 
with the ARP, MOOG, BUCHLA 
and EML Synthsizers. Studio 
technique covering multi-channel 
recording, sel-sync, overdubbing, 
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reverberation, etc., sophisticated 
sequencing techniques, and un- 
usual patch configurations will 
also be explored and demon- 
strated. 

For additional information 
contact Robert L. Annis, New 
England Conservatory Summer 
School, 290 Huntington Ave., 
Boston, MA 02115. 

Investors Association 

Microcomputer Investor is the 
journal of the Microcomputer 
Investors Association (MCIA). 
MCIA was founded in 1976 as a 
professional, nonprofit associa- 
tion of persons who utilize mi- 
crocomputers in making and 
managing investments. 

All back issues of the journal 
are available to new members. 
Each journal contains narratives 
together with computer pro- 
grams which implement diverse 
aspects of investment manage- 
ment. 

To obtain an information 
packet send $2 to J. Williams, 
MCIA, 902 Anderson Drive, 
Fredericksburg, VA 22041. 

Personal Computer Fair 

The Northwest Computer 
Society and the Pacific Science 
Center will be holding the third 
annual Personal Computer Fair 
November 8 to 9, at the Pacific 
Science Center, Seattle, WA. 

The theme of this year's Fair 
is “Hands On". The public will 
have access to as many comput- 
ers and terminals as possible. 
There will also be presentations 
geared to the beginner and the 
merely curious, as well as to the 
experienced professional. 

For more information contact 
the Northwest Computer Society, 
P.O. Box 4193, Seattle, WA. 

Connecticut 
TRS-80 Group 

Westport Users Group 80, a 
TRS-80 users group, has been 
formed in Norwalk, CT. For more 
information contact the club at 
P.O. Box 726 Belden Station, 
Norwalk, CT 06852. 



Polymorphic 
Users Group 

The Southeastern PolyMor- 
phic Users Group has announced 
their new newsletter, PolyLetter. 
PolyLetter features program re- 
veiws, program listings, helpful 
hints, PEEKand POKE locations, 
want-ads and articles written by 
users. 

PolyLetter, published bi- 
monthly, is available for $5 a 
year to nonmembers. Contact 
PolyLetter, 207 Marray Dr., 
Atlanta, G A 30341; (404) 
458-9711. 

Classroom Computer 
Conference 

A conference with the theme 
“Classroom Applications of Com- 
puters in Grades K-12" will be 
held in the Fall of 1980 in Cali- 
fornia. Sponsored jointly by 
Computer-Using Educators, the 
Santa Clara Valley Mathematics 
Association and The California 
Science Teachers Association, 
the conference will include tutor- 
ial sessions, workshops, industrial 
exhibits of hardware and soft- 
ware and excursions to Silicon 
Valley industrial sites. 

Conference dates are Septem- 
ber 26 to 27 at Independence 
High School, San Jose, CA. 

For more information contact 
Computer-Using Educators, W. 
Don McKell, Independence High 
School, 1776 Educational Park 
Drive, San Jose, CA 95133. 

Education Courses 

The Educational Activities 
Board of the Institute of Electri- 
cal and Electronics Engineers, 

Inc., is offering two courses, 
“Future Trends in Computer- 
Based Instructions" and “Johnny 
Microseed," June 26 to 27 in 
Norfolk, VA. 

“Future Trends" is an intro- 
duction for those who are think- 
ing about setting up a comuter- 
based educational system, or 
those who use computer-based 
systems in education. Educators 
and engineers who don't have 



preliminary knowledge of these 
systems can benefit greatly from 
the two-day program. Topics to 
be covered include Survey of 
Modern Computer-Based Instruc- 
tion Systems, Introduction to 
Authoring of Computer Based 
Instruction Lessons, Provisions 
of Instructional Aids and Student 
Record Keeping, Administration 
of Computer-Based Laboratory, 
and Computer-Based Instruction 
Hardware and Software. 

Registration fees for the course 
are: early registration for IEEE 
members, $145; at the door, 
$165; Non-member early registra- 
tion, $180; at the door, $205. 

“Johnny Microseed" is for en- 
gineers and engineering educators 
and will use as a specific example 
the Intel 8080 Microprocessor 
System. It will also include an 
overview of current microproces- 
sor technology, including 4-, 8-, 
16-bit microprocessors, bit slices 
and single chip devices. A short 
discussion of microprocessor 
education will be included, ad- 
dressing such issues as getting 
started, future perspective cur- 
riculum, involvement of non-EEs, 
retraining of faculty. 

Registration fees for the 
course are: IEEE member early 
registration, $145; at the door, 
$165; Non-member early registra- 
tion, $180; at the door, $205. 

For further information on 
these courses contact Vincent J. 
Giardina, Manager of Continuing 
Education, 445 Hoes Lane, Pis- 
cataway, NJ 08854; (201) 981- 
0060, ext. 174/175. Or contact 
Gerald Engel, Computer Sciences 
Department, Christopher New- 
port College, 50 Shoe Lane, 
Newport News, VA 23606; (804) 
599-7242. 



Unusual Application? 

If you use your computer for an 
interesting or intriguing applica- 
tion, why not write up a short 
(500 to 1000 words) article tell- 
ing us about it? Make it light and 
newsy. Send your submission to 
Random Access, Personal Com- 
puting, 1050 Commonwealth 
Ave., Boston, MA 02215. 



NOBODY CAN BEAT 
THE MATCHLESS 
QUALITY/DOLLAR RATIO! 

Others may charge less than Matchless, but their quality can’t compare. Don’t take our word for it. 




Here’s our line of quality products and the 
systems with which they’re compatible: 



System 


MS-80 

5V4" 

1 -Drive 


MS-800 

8" 

1 -Drive 


MS-800 

8" 

2-Drive 


MS-204 

Printer 


MPI B 51 
Sgl/Dbi 
Density 


Shugart 8" 
Sgl/Dbi 
Density 


TRS-80 1 


$395 


$1695' 


$2195* 


$795 


$270 


$500 


TRS-80 II 


N/A 


$1095" 


$1595" 


$795 


$270 


$500 


Apple II 


N/A 


$1645' 


$2145* 


$870"* 


$270 


$500 


S-100 


$395 


$1095" 


$1595" 


$795 


$270 


$500 


* Includes hardware, software and documentation (Cables Extra $39 95) 
** Includes hardware and documentation (Cables Extra: $39 95). 

*** Includes parallel interface with documentation 









For your convenience, order Matchless products from these Distributors/Dealers: 



ARIZONA 


CALIFORNIA 


INDIANA 


Gold Mind Systems 


Hobby World 


Brookville Electronics 


2810 So. 24th St. 


1951 1 Business Center Dr. 


571 Main Street 


Phoenix. Ariz 85034 


Northridge, Ca 91324 


Brookville, Ind 


(602) 273-7732 


In Cal. 1-800-382-3651 


(317) 647-5005 


MARYLAND 


Out of Cal. 1-800-423-5387 

Jade Computer 
13440 Hawthorne Blvd. 


NEW JERSEY 


Radio Shack 


Lawndale, Ca 90250 


Mountain Electronics 


Forrest Plaza Shopping Center 


(213) 973-7330 


8 Main Street 


Annapolis, Maryland 21401 
(301) 224-2900 


Q T Computer Systems, Inc. 


Sparta, N.J. 07871 
(201) 729-5719 


15335 S. Hawthorne Blvd. 
Lawndale, Ca 90250 
(213) 970-0952 
1-800-421-5150 




ATCHLESS 



The More-Quality-Per-Dollar People 

Dealer Inquiries Welcome • TRS-80 is a Radio Shack product 



YSTEMS 



1 8444 South Broadway Gardena. CA 90248 
(213) 327-1010 
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Simpler, more 
reliable circuitry. 



for added 



Precision 
Engineered Drives 



More Capacitance: Insures stable Scratch resistant steel cover: Primed and baked 



Power supply guaranteed 
for one year. 



operation over greater line 



voltage variations (105-125 Vac.) 



enamel finish. Virtually eliminates video interference. Color 



compatible with Radio Shack or Zenith Z89 



Increased ventilation for 



additional cooling: Top 



side and bottom vents mean lower 



operating temperatures 



for longer life 



Switch designed with high 



current ratings (10 AMP) 



Easy access to terminating 



resistor for easy field 



conversion from drive 



0 to drive 1 , 2, or 3 



Transformer designed as integral 
part of system for best line 
regulation. Not separately encased to 
avoid heat build-up providing longer life. 



Designed to UL specifications. 

Wide operating tempetature range (0°C to 50°C) 

Tested to 1500 volts input taoutput isolation for enhanced 
pdwer sujpe protection 



With the number of disk drives on the market increasing, 
more and more people are beginning to ask what’s under- 
neath that cover. 

The CC1™ series of disk drives have been designed for long 
life and ease of operation. The features shown above are what 
set our CCI drives apart from the rest. With a CCI drive you get 
an integrated professional design! 

If you’re still not convinced that you get the most for your 
money with a CCI drive, just ask for our complete specifica- 
tions sheet. Then, compare our disk drives to anyone else’s. 

51/4" DRIVES 

CCI- 100 40 Track (102K Bytes) for TRS-80* Model I $399.00 

CCI- 189 40 Track (102K Bytes) for Zenith Z89 $499.00 

CCI-200 77 Track (197K Bytes) for TRS-80* Model I $675.00 

8" DRIVES 

CCI-800 77 Track (1/2 Meg Bytes) for TRS-80* Model II $895.00 
All CCI drives are also available for 220 Vac (50Hz) operation. 

ComputerCity 

175 Main St., Dept. PC6, Charlestown, MA02129 
Hours: 10AM-6PM (EST) Mon.-Fri. (Sat. till 5). 



Extender: 

Easy plug-in access 



3- wire grou 



Operating Systems 

NEWDOS Plus for 51 / 4 ", 40 and 77 Track Drives — with over 200 
modifications and corrections to TRSDOS $11 0.00 

CP/M for Model I, Zenith $ 1 50.00 

CP/M for Model II, Altos $250.00 

Software by S&M Systems 

INSEQ-80™— Indexed Sequential Access Method ( ISAM ) 
for the TRS-80 Model I . 

Four machine language programs that can be called from your 
BASIC program via GSR functions to access records either sequen- 
tially or randomly. The INSEQ-80 programs maintain all indexes and 
chains for you. Includes reorganization utility to consolidate files. 

$49.95 

Professional Business Software using INSEQ-80 for 
the TRS-80* Model I and Zenith Z89. 

Accounts Payable, Accounts Receivable, 

General Ledger, Payroll per package $99.00 

Inventory per package $125.00 

TO ORDER CALL 
TOLL FREE 1-800-343-6522 
TWX: 710-248-1796 

Massachusetts residents call 617/242-3350 

For detailed technical information, call 617/242-3350. 
Freight Collect, F.O.B. Charlestown. 

*TRS-80 is a trademark of the Tandy Corporation 



Products also available from: Radio Shack, NEC, Centronics, Paper Tiger, TI, Altos, MPI, Zenith, Mattell, ATARI, 
PET, OKIDATA, Apple, Eaton/LRC. 

FRANCHISE AND DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED 
Retail Stores: MA: Burlington, Charlestown, Framingham, Hanover NH: Manchester RI: Providence 
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